Residue Leu-641 of Acetyl-CoA synthetase is critical for the acetylation of residue Lys-609 by the Protein acetyltransferase enzyme of Salmonella enterica.
Posttranslational regulation of protein function by acetylation is present throughout nature. Regulation of protein function by Sir2 protein (sirtuin) deacetylases is conserved in all domains of life. In the prokaryote Salmonella enterica, the metabolic enzyme acetyl-coenzyme A synthetase (Acs) is regulated by a Sir2-dependent protein acetylation/deacetylation system (SDPADS). The recent identification of the acetyltransferase enzyme responsible for the acetylation of Acs defined the SDPADS in prokaryotes. This report identifies one residue in Acs, Leu-641, which is critical for the acetylation of Acs by the protein acetyltransferase enzyme. In vivo and in vitro evidence shows that mutations at Leu-641 prevent the acetylation of Acs by protein acetyltransferase, maintain the Acs enzyme in its active state, and bypass the need for sirtuin deacetylase activity during growth on acetate.